Traditionally company valuation methods are based on discounted cash flows and liquidation values, but all have a number of known shortcomings. The application of Data Envelopment Analysis (DEA) to finding comparable firms to the one under examination and predicting the market values of such companies is an extension of the market-based approach and is in contrast with other applications where DEA is used for assessing relative efficiencies. There are different approaches to DEA efficient and inefficient firms in this methodology.
Envelopment Analysis (DEA) to finding comparable firms to the one under examination and predicting the market values of such companies is an extension of the market-based approach and is in contrast with other applications where DEA is used for assessing relative efficiencies. There are different approaches to DEA efficient and inefficient firms in this methodology.
METHODOLOGY
The peer groups that result from the DEA analysis identifies "similar" companies when combined with their efficiency scores. The peer group for each inefficient company is identified and other companies that have the same peer groups are collected. A difference indicator variable, 6ij, between company i and j is introduced: R The lower the 6, value, the more similar the companies are. By looking at the market capitalization (MC) of these public companies and testing if the DEA analysis found peer companies have similar MCs, the factors can be combined to reveal the best possible peer(s) for the subject-company. The results are quite encouraging provided adequately similar public companies were available for reference.
The analysis is carried out in two steps. First, the BCC model is run to classify the companies as efficient or inefficient. For the inefficient companies, peers are found based on the other inefficient companies having the same efficient companies as their peers. The distance equation is applied and a range for the market value for the subject company is computed. An upper bound is found for the inefficient companies as well. The upper bound is based on the lambda relations of the inefficient company to the efficient companies multiplied by the market values of the efficient companies. For the efficient companies, a lower bound can be found by finding all the companies using it as a peer, summing these values and normalizing them then multiplying these by the market values and summing them to get the lower bound.
THE MODEL
The model constructed here aims to represent company operations. Inputs were Total Assets and Total Liabilities while outputs were: Shareholders' Equity; Net Income; Net Sales and Cash Flow. The average efficiency of 85 DMus (manufacturing companies) was 0.73 with a standard deviation of 0.27 and a median of 0.79. There were 23 efficient DMus. For each company we now have their associated efficiency, lambda, slack and multiplier values. The real market capitalization for public firms is brought back into the model to validate the findings. Once a value is estimated for the company, it can be compared with the known market capitalization of the company to see if the results are realistic.
THE UPPER AND LOWER BOUNDS
A new method of determining value based on the reference units for the inefficient companies was introduced and it is argued that this is an upper bound for the inefficient company. To calculate an upper bound one uses the market values of the efficient companies that it was being compared to, multiplied by the lambda values of the unit under scrutiny.
The analysis for the efficient companies was different as they are rarely compared to other companies. Thus, one has to calculate their market value from the companies being compared to them, whether they are inefficient or efficient. This gives a lower bound on the market values and, since it is an efficient company, it should presumably be doing better than the market value calculated from the inefficient companies in its peer group. Adjustments must be made for the fact that the lambda values on the column of the matrix do not sum to unity, hence, we divide each lambda value to get a new normalized lambda (h / Eh).
The results were encouraging when a highly comparable peer group existed. In total over 300 companies were examined with this DEA-Valuation method. Results showed that overall 70% of the inefficient companies were within the range predicted by the method, and quite a number of companies were scarcely outside of their individual predicted range. Overall, the calculated upper bounds were greater than the real market value for the inefficient companies 75% of the time. For the efficient companies the lower bound was less than the real market value 50% of the time, however there were instances where it was not and this could mean that the companies are undervalued.
